Results from a six year systematic observational survey on candidate eclipsing binaries with a δ Sct component are presented. More than a hundred systems with component(s) of A-F spectral types were observed in the frame of this survey in order to be checked for possible pulsational behaviour. The ∼ 14% (13 cases) of the currently known such systems were discovered during this survey. Using all the available information from the literature, an updated list with all the currently known systems of this type is presented, while possible correlations between their pulsational and binarity properties are discussed.
Motivation for studying and history of these systems
On one hand, binary systems and especially the eclipsing ones (hereafter EBs) can be used as essential tools for the calculation of stellar absolute parameters. On the other hand, asteroseismology provides the means for understanding the stellar interior and evolution using the pulsations as signals. Thus, the combination of all the information coming from binaries with pulsating components is very useful for the complete study of evolution of interacting stars. Mkrtichian et al. (2002 Mkrtichian et al. ( , 2004 introduced the oEA (oscillating EA) stars as the (B)A-F spectral type mass-accreting MS pulsators in semi-detached Algol-type eclipsing binaries. Soydugan et al. (2006a) noticed for first time the connection between pulsation and orbital periods for EBs with a δ Sct member based on a sample of 20 systems. Soydugan et al. (2006b) published a catalogue with confirmed and candidate such systems. published an updated catalogue with 75 confirmed systems with a δ Sct companion and derived new correlations between their fundamental stellar characteristics. Zhang et al. (2013) presented the first theoretical approach for the connection between orbital and dominant pulsation periods.
The long term survey and data analysis methods
The candidate systems were selected from the catalogue of Soydugan et al. (2006b) . The survey started on 2006 and ended on 2012, while ∼550 nights (∼2200 hrs) were spent for observations. Photometric observations were made using the telescopes (40 cm, 25 cm, 20 cm) of the Gerostathopoulion Observatory of the University of Athens and the 1.2 m telescope of the Kryonerion Astronomical Station of the National Observatory of Athens. Few spectroscopic observations were made at Skinakas Observatory with the 1.3 m telescope. 108 candidate systems were observed in total. 13 of them were found to be new cases of EBs with δ Sct component, while 8 of them are still ambiguous (i.e. the possible pulsations were not detected due to instrumentation limits). In addition, we observed systematically 9 known oEA systems for better estimation of their pulsation properties. Summarizing the above, complete multi-colour light curves (hereafter LCs) and systematic observations (i.e. in a time span of weeks/months) were obtained for 21 systems with δ Sct component.
The differential aperture photometry method was applied in the photometric data. For the cases for which spectroscopic observations had been made, the Broadening Functions method (Rucinski 2002) was applied for extracting the radial velocities (hereafter RVs) of the components. Spectra taken inside the eclipses were compared with other of standard stars and were used to find the spectral type of one of the components (typically that of the primary). The binary model based on the LCs and, in a few cases, also on the RVs was made using the PHOEBE 0.29d software (Prša & Zwitter 2005) . Using this model, the absolute parameters of the system were calculated and the evolutionary status of its components was estimated. For systems that show orbital period modulations, O − C diagram (Eclipse Time Variation-ETV) analysis was also performed using a MatLab code (Zasche et al. 2009 ). Then, the binary model was subtracted from the observed points and the LC residuals, except for those inside the eclipses, were further analysed for pulsation presence using the PERIOD04 v.1.2 software. Once pulsation properties were found (i.e. frequencies, amplitudes, phases), they were put as inputs in the FAMIAS software (Zima 2008) in order to identify the pulsation modes.
Finally, detailed description for this survey and its results can be found in the following papers: ; , while the results are also available online 1 .
Updated catalogue
Using the available information from literature, all the currently known systems with a δ Sct component were collected and they are presented in Table 1 . The catalogue includes the name of the system, its geometrical configuration, its orbital period (P orb ), the dominant pulsation frequency f and the absolute parameters (mass, radius) of the δ Sct star. In fig. 1 the statistics for these systems is also presented.
Correlations
As discussed in many papers (Soydugan et al. 2006a; Zhang et al. 2013) there is a correlation between P orb -P puls . The common thing in these papers is that their samples include cases with relatively small orbital period values. However, many systems with much larger periods have been discovered. In Fig. 1 we have plotted Table 1 . The new catalogue of binaries with a δ Sct component. all the currently known systems. It seems that the linear correlation between P orb -P puls stops near the value of P orb ∼ 13 days, and after that these quantities are uncorrelated. Therefore, the following correlations concern only the systems with P orb < 13 days. Figure 1 . Left: Statistics of binaries with a δ Sct component. Right: P orb -P puls plot for binaries with a δ Sct component. The subsets have been distinguished before and after the critical orbital period value of 13 days. For the systems included in the elliptical region (P orb < 13 days) there is clear correlation between P orb -P puls , while for those included in the rectangular region there is no such correlation.
In Fig. 2 all the available data points (i.e. P orb -P puls values for the 91 so far known systems with P orb < 13 days) are presented along with the linear fits as given by various researchers. In particular, the (empirical) fit of Soydugan et al. (2006a) is based on 20 systems, the (empirical) fit of on 70, the (theoretical) fit of Zhang et al. (2013) on 69, while the one of the present work on 91. The new correlation for these quantities based on the current sample is the following: log P puls = 0.56(1) log P orb − 1.52(2) In Fig. 3 (right part) the pulsating components of these systems are shown within the M − R diagram showing that in most of them the pulsations begin when the star is still inside the Main Sequence band, in contrast with the simple δ Sct stars. In the left part of the same figure, the δ Sct stars of these systems, whose their absolute parameters have been calculated, are presented within the log g − P puls diagram. Along with them and for comparison reasons, the linear fit of based on 46 systems, the present one based on 59 systems and the one for the single δ Sct stars as given by Claret et al. (1990) are also presented. Finally, we found that the P puls of the δ Sct star in a binary system is correlated with its evolutionary stage according to the following (empirical) relation: log g = −0.5(1) log P puls + 3.4(2) 
Discussion and future prospects
We can plausibly conclude that there is certain correlation between P orb -P puls , however, it seems that binarity does not affect the pulsation properties in systems with P orb >13 days. δ Sct stars in binaries are mostly Main Sequence stars and evolve differently than the single ones. Theoretical establishment for all correlations is needed, while surveys for discovering new systems of this kind are highly recommended to enrich the current sample. Given that mass transfer procedures during the binaries' life affect their evolution, continuous monitoring for several decades for cases with rapid mass transfer is proposed in order to obtain conclusions about the mass transfer influence on pulsations.
The 2.3 m Aristarchos telescope (Helmos Observatory) of the National Observatory of Athens has recently joined the effort for observations of these systems, while a new instrument, namely Aristarchos Wide Field Camera (AWFC), will produce a field of view of ∼ 30 ′ × 30 ′ in a CCD size of 4K×4K (end of 2015), and it is expected that it will help a lot the observations, especially in star-poor fields.
